Optical coherence tomography (OCT) has become a ubiquitous and invaluable tool in the retinal clinic as it provides the examiner with a 2D cross-section of the retina; newer machines are also able to reconstruct 3D images. The greater detail afforded by OCT scanning enhances diagnostic capabilities and advances vitreoretinal research. It has proved very useful in surgical planning and provides fine anatomical retinal detail, which can aid post-operative prognostication in certain vitreoretinal disorders. OCT operates on the same physical principles as an ultrasound scan, except it uses light as the carrier signal. First-generation OCTs are capable of resolutions only between 10 and 20µm. Second-generation OCTs improved this to 5-6µm. We await the commercial availability of third-generation and full-field OCTs, which yield resolutions as low as 1-3µm.
Scanning Modes
As briefly mentioned above, actually obtaining a scan requires sequential scanning in the form of multiple A-scans for TD-OCT and SD-OCT and C-scans for FF-OCT. The volume of information obtained can be measured in volumetric pixels (voxels) . 7 Increasing the number of voxels captured can be achieved by either increasing the scanning frequency rate or using multidetector arrays, or both. 3,7 Commercially available SD-OCT scanners became available in early 2006, and most have imaging speeds of 25,000 axial scans per second with an axial resolution of between 5 and 7μm (see Table 1 ). Technological optimisation of these variables has produced OCT scanners that achieve up to 250,000 axial scans per second while maintaining axial resolution at 8-9μm, thus yielding more than 100 megavoxels. 7 Clinically, this translates into a high-resolution macular scan in 1.3 seconds or even the potential to measure blood-flow velocities in vessels as narrow as 13.64μm. 9,10 Higher scanning speeds are less likely to suffer from motion artefact. 11 Signal strength is the measure of the amount of reflected light received by the scanner. It is graded to serve as a proxy measure of scan quality. A signal strength of at least seven should be aimed for in order to obtain consistently accurate results. 12, 13 High scan rates can reduce signal strengths to below this.
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Numerous software-controlled scanning protocols translate voxel datasets into clinically representative images. Post-scan software processing also determines surface segmentations such as the internal limiting membrane (ILM) and retinal pigment epithelium (RPE), among others, and assigns a false colour to each layer depending on the signal reflectance (see Figure 1 ). However, greyscale and proportion-corrected OCT images reveal a finer gradation of signal reflectance and can be used to demonstrate additional information not present in false-colour images. 14 Software outlining of the ILM is necessary for the calculation of retinal thickness; however, it has been shown to be inaccurate in up to 19% of scans. 15 New algorithms are being constantly developed to overcome these shortfalls. [15] [16] [17] In a direct comparison of TD-OCT and FD-OCT, the measurements obtained were comparable. Results depended more on the algorithm used than the E U R O P E A N O P H T H A L M I C R E V I E W 9 On the fast macular thickness map protocol with TD-OCT scanning, 
A: Fundus photograph of a macular epiretinal membrane (ERM) with indication of B-scan optical coherence tomography (OCT) section (red arrow); B: B-scan OCT of ERM revealing highly reflective ERM with underlying retinal folds but intact photoreceptor inner and outer segment (IS/OS) junction and external limiting membrane (ELM).
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Summary and Future Directions
OCT has proved to be a powerful and versatile medical tool. It 
